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ABSTRACT 

The  parameters  which  influence  the  experimentally  determined 
shock  sensitivity  of  an  energetic  material  are  discussed.  The 
results  of  Foan  and  Coley  and  other  literature  data  are  used  to 
illustrate  the  importance  of  the  pressure-time  loading  on  the 
acceptor  in  defining  a  50%  point.  It  is  recommended  that  a 
common  gap  test  system  be  adopted,  A  possible  system,  based  upon 
the  NSWC  ELSGT,  is  proposed.  Some  preliminary  data  are  presented 
showing  the  potential  usefulness  of  such  a  system.  Numerical 
simulation  of  the  pressure-time  shock  loadings  for  various  sizes 
of  donor  and  attenuator  in  a  gap  test  provide  valuable  insight 
into  how  test  results  (50%  points)  can  be  dictated  by  the  donor 
configuration . 
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SHOCK  REACTIVITY  VS.  SHOCK  SENSITIVITY 
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Fig,  13,  Results  for  RDX/Polyurethane  80:20,  Pq 
=  1503  kg/ for  Two  Diameters, 
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FIGURE  6.  GAP  TEST  COMPARISON  OF 
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ABSTRACT 


The  Variable  Confinement  Cookoff  Test  (VCCT)  was  developed  as  a  means  of  predicting 
the  response  of  an  ordnance  item  subjected  to  slow  cookoff  conditions  using  a  laboratory  scale 
explosive  sample  and  test  fixture.  A  one-inch  diameter  explosive  sample  of  approximately  60 
grams  is  placed  in  an  aluminum  sleeve  surrounded  by  a  steel  sleeve  of  desired  thickness.  The 
sample  is  heated  at  3.3°C  per  hour  until  a  reaction  occurs.  The  test  is  repeated  using  a  steel 
conrinement  of  increased  thickness  until  a  reaction  greater  than  a  bum  is  wimessed.  The  thickness 
at  which  this  occurs  conelates  to  a  confinement  burst  pressure  and  is  used  as  a  means  of  predicting 
the  slow  cookoff  response  of  the  composition  in  a  large  munition.  The  paper  will  describe  the 
VCCT  results  and  will  provide  a  comparison  of  the  slow  cookoff  results  of  the  same  explosives  in 
the  3.2-inch  generic  shaped  charge. 


DMTRODUCnON 


As  part  of  the  Naval  Sea  Systems  Command  (NAVSEA)  Insensitive  Munitions  Advanced 
Development  (IMAD)  Program,  High-Explosives  (Iffi)  Project,  the  Metal  Accelerating  Task  is 
design^  to  develop  and  test  high  perfonnance  explosive  formulations  for  fragmenting  warheads, 
shaped-charge  designs,  and  submunitions.  Advanced  compositions  undergo  performance, 
vulnerability,  and  safety  testing,  and  the  data  gathered  from  these  tests  is  used  to  select  the  most 
promising  compositions  which  are  later  qualifi^  for  future  Navy  use. 

During  the  development  of  new  compositions,  binder  and  energetic  ingredients  are  often 
either  in  short  supply  or  costly  because  they  are  limited  to  low  volume  production.  Also,  a 
substantial  amount  of  time  is  required  to  properly  develop  a  procedure  that  is  suitable  for  loading 
generic  or  large-scale  hardware.  As  a  means  of  lowering  the  cost  and  time  to  evaluate  new 
formulations,  a  screening  test  called  the  variable  confinement  cookoff  test  (VCCT)  was  developed. 
The  VCCT  is  a  small  scale  test  designed  to  evaluate  the  response  of  explosive  samples  when 
subjected  to  slow  cookoff  (SCO)  conditions.  The  test  uses  1-inch  diameter  by  2.5-inch  long 
explosive  billets  encased  in  a  variety  of  steel  confinements  to  establish  the  confinement  pressure 
that  causes  the  explosive  to  transition  from  a  burning  reaction  to  a  reaction  more  violent  tlm  a  bum 
under  SCO  heating  conditions. 

The  VCCT  allows  prescreening  of  the  most  promising  formulations  before  a  large 
investment  in  time  and  materials  is  incurred.  The  test  is  also  useful  in  evaluating  the  effects  of 
changes  in  a  formulation;  for  example,  increasing  or  decreasing  the  energetic  component,  and 
using  the  test  results  as  a  means  of  predicting  the  response  in  larger  generic  hardware.  This  paper 
will  discuss  the  results  of  evaluating  several  compositions  and  the  results  of  testing  the  same 
formulations  in  the  3.2-inch  generic  shaped  charge  test  unit  (GSCTU). 


CONFINEMENT  PRESSURE  OF  THE  3.2-INCH  GSCTU  AND  THE  VCCT 


During  90,  SCO  tests  of  several  metal  accelerating  explosives  were  conducted  using  the 
3.2-inch  GSCTU.  During  the  tests,  the  initiator  housing  was  easily  expelled  by  the  pressure 
buildup  caused  by  the  explosive.  Analysis  showed  that  the  four  screws  holding  the  initiator 
assembly  failed  when  the  internal  pressure  of  the  warhead  reached  approximately  200  psi. 
Consequently,  all  of  the  explosives  passed  the  test  due  to  the  light  confuiement  of  the  wadiead.  To 
increase  the  confinement  pressure  of  the  warhead,  the  initiator  housing  was  redesigned  with  12 
larger  retaining  screws.  (Analysis  of  the  Shoulder-Launched  Medium-Range  Assault  Weapon 
(SMAW),  a  warhead  similar  in  size  to  the  3.2-inch  GSCTU,  showed  that  the  initiator  was  expelled 
at  approximately  3500  psi.))  The  redesigned  initiator  was  experimentally  determined  to  fail  at  an 
internal  pressure  of  approximately  4000  psi.  However,  during  actual  hydrostatic  burst  pressure 
testing  of  the  redesigned  3.2-inch  GSCITJ,  it  was  found  that  the  copper  liner  failed  before  the 
initiator  was  expelled.  The  maximum  pressure  that  was  measured  was  925  psi,  at  which  point  the 
copper  liner  collapsed,  allowing  the  internal  pressure  to  quickly  fall  to  0  psi. 

The  explosives  previously  tested  in  the  original  design  were  retested  using  the  12  retaining 
screw  design.  The  results  showed  a  variety  of  reactions,  from  burning  to  detonation. 

The  confinement  pressure  of  an  explosive  has  a  direct  bearing  on  the  results  of  SCO 
testing.  To  better  understand  the  VCCT  fixture,  it  was  decided  to  determine  the  confmement 
pressure  at  failure  for  each  sleeve  thickness.  This  was  done  using  static  calculations  based  on  the 
yield  strength  of  the  steel  sleeves  and  was  determined  experimentally  during  hydrostatic  burst 
pressure  tests.  The  calculations  compared  closely  with  the  actual  experimental  tests.  The  results  of 
the  experimental  tests  are  found  in  Table  1.  Note  that  during  burst  pressure  testing,  it  was  noticed 
that  the  aluminum  sleeve  failed  within  the  steel  sleeve  prior  to  reaching  the  full  failure  pressure  of 
the  steel  sleeve.  Hence,  the  pressures  listed  in  Table  1  are  the  pressures  required  to  burst  the  steel 
sleeve,  independent  of  the  presence  of  the  aluminum  sleeve. 


TABLE  1.  MEASURED  VCCT  HYDROSTATIC  BURST  PRESSURES 


STEEL  WALL  THICKNESS 

_ (INCHES,) _ 

0.000 

0.015 

0.030 

0.045 

0.060 

0.075 

0.090 


CONFINEMENT  PRESSURE 

_ (ESI) _ 

1200* 

2350 

5230 

7725 

10000 

12700 

15300** 


*Aluminum  sleeve  without  steel  confinement  sleeve 

**Calculated 


VARIABLE  CONFINEMENT  COOKOFF  TEST 


Test  Description 

The  test  procedure  begins  with  loading  the  aluminum  sleeve  with  the  explosive  under 
study.  For  pressed  compositions,  this  is  accomplished  by  pressing  three,  1-inch  diameter  by 
0.833-inch  long,  pellets  at  the  highest  percentage  of  TMD  possible  and  sliding  the  pellets  into  an 
aluminum  tube.  In  the  case  of  cast  explosive  compositions,  the  material  is  cast  directly  in  the 
aluminum  tube  and  allowed  to  cure.  The  hardware  and  charge  are  assembled  as  shown  in  Figure 
1.  During  assembly,  the  explosive-filled  aluminum  tube  is  slid  into  a  steel  sleeve  with  the 
confinement  pressure  determined  by  the  thickness  of  die  sleeve.  The  explosive  sample  is  tightened 
securely  between  two  witness  plates  to  preclude  its  exudation  or  venting. 


Thermocouple  (0.045-inch  diameter) 

Steel  retaining  witness  plate 
(3/8-inch  thick) 

Retaining  bolts  (4  places,  90°  tqpart) 

Mica  heating  bands  (2-125  watts) 

50  g  Explosive  sample  (1-inch  dia  x 
2.5-inch  long) 

Aluminum  thermocouple  sleeve  (0.1 -inch 
wall) 

Steel  confinement  sleeve  (Variable 
thickness) 


HGURE  1.  ASSEMBLED  VARIABLE  CONFINEMENT  COOKOFF  TEST  DEVICE 


The  test  was  conducted  by  heating  the  sample  at  the  specified  rate  of  3.3®C  per  hour  until  a 
reaction  occurred.  Duplicate  testing  was  conducted  at  each  confinement,  and  the  confinement  was 
increased  in  increments  of  0.015-inch  until  a  reaction  more  violent  than  a  bum  was  noted.  The 
confinement  pressure  at  which  each  explosive  transitioned  to  a  reaction  level  greater  than  a  bum  is 
shown  in  Figure  2.  Formulation  and  performance  information  concerning  the  explosives  that  were 
tested  can  be  found  in  Tables  2  and  3,  respectively. 


LX-14(N) 


PAX-2 


PBXW-9  TYPE  II(Q) 
PBXW-11 


PBXP-31 


PBXC- 129(0) 

0  10000  20000 
PRESSURE  (psi) 


HGURE  2.  LOWEST  PRESSURE  AT  WHICH  A  REACTION  GREATER 
THAN  A  BURN  OCCURRED 


TABLE  2.  CANDIDATE  METAL  ACCELERATING  EXPLOSIVES 


WEIGHT 

PERCENT 

WEIGHT 

PERCENT 

LX-14(N) 

Estane 

4.5 

HMX 

95.5 

LLNL‘ 

PAX-2 

NP/CAB 

12/8 

HMX 

80 

ARDEC2 

PBXW-9  TYPE  n(Q) 

DOA/Hycar 

6/2 

HMX 

92 

NSWCDD 

PBXW-11 

DOA/Hycar 

3/1 

HMX 

96 

NSWCDD 

PBXP-31 

Silicone 

4 

HMX 

96 

MBB3 

PBXC- 129(0) 

LMA 

11 

HMX 

89 

NAWCWEH 

*  Lawrence  Livermore  National  Laboratory 

^Army  Research  and  Development  Engineering  Command 

^Messerschmitt  Boelkow  Blohm 

"^Naval  Air  Warfare  Center  Weapons  Division,  China  Lake,  California 


TABLE  3.  METAL  ACCELERATING  EXPLOSIVE  CHARACTERISTICS 


EXPLOSIVE 

FORMULATION 

DENSrTY(g/cc) 
TMD  NOMINAL 

DETONATION 

PRESSURE 

(kbar) 

DETONATION 

VELOCITY 

(tiun/usec) 

GURNEY 

CONSTANT 

(5mm/19mm) 

LX-14(N) 

1.85 

1.82 

351^^ 

8.83 

2.30/2.95 

PAX-2 

1.74 

1.73 

300^^ 

8.35 

— /2.85 

PBXW-9 

1.76 

1.73 

296 

8.49 

2.58/2.90 

PBXW-11 

1.83 

1.80 

342** 

TBD 

TBD 

PBXP-31 

1.83 

1.82 

330** 

8.56 

N/A 

PBXC-129((3) 

1.72 

1.72 

307** 

8.37 

TBD 

♦Theore:'*::al  Maximum  Density 
♦♦Calculated 


Comparison  of  VCCT  and  SCO  Results 

A  comparison  of  SCO  test  results  in  the  3.2-inch  GSCTU  and  VCCT  are  found  in  Table  4. 
As  seen,  VCCT  testing  of  LX- 14  required  the  lowest  confinement  pressure  of  the  candidates  to 
induce  a  violent  reaction.  In  this  example,  only  the  aluminum  sleeve  was  used  and  the  reaction 
level  witnessed  was  a  detonation.  LX-14  also  demonstrated  a  detonation  reaction  in  the  3.2-inch 
GSCTU,  the  most  violent  reaction  witnessed  among  the  candidates  shown.  PBXW-9  and  PBXC- 
129  required  the  highest  confinement  pressure  among  the  candidates  to  induce  a  deflagration 
reaction  in  the  VCCT.  By  comparison,  PBXW-9  demonstrated  a  burning  reaction  in  the  3.2-inch 


GSCTU.  (PBXC-129  was  not  tested  in  the  3.2-inch  GSCTU  but  was  tested  in  the  naturally- 
bragmenting  test  unit  (NFTU).  A  inild  burning  reaction  was  witnessed  in  the  NFTU  (explosive 
weight  approximately  35  lb).  Based  on  these  results,  it  is  predicted  that  PBXC-129  would  have 
demonstrated  similar  results  as  PBXW-9  in  the  3.2-inch  GSCTU.) 

Also  note  that  PBXW-11  passed  SCO  testing  in  the  3.2-inch  GSCTU  and  reacted  more 
violently  than  a  bum  at  0.045"  steel  confinement.  'Hiis  follows  the  expected  trend  (lower  steel 
confinement  required  to  cause  a  violent  reaction)  since  PBXW-1 1  has  a  higher  percentage  of  HMX 
as  compared  to  PBXW-9. 


TABLE  4.  COMPARISON  OF  3.2-INCH  GSCTU  AND  VCCT  SLOW 

COOKOFF  RESULTS 


EXPLOSIVE 

3.2-INCH  GSCTU 

SLOW  C(X)KOFF  RESULTS 

VCCT  STEEL 
CONFINEMENT 

IN  INCHES  AND  PSI 

LX-14(N) 

DETONATION 

0.000,  1200 

PAX-2 

EXPLOSION 

0.045,  7725 

PBXW-9  iTPE  n(Q) 

BURN 

0.090,  15300 

PBXW-11 

BURN 

0.045,  7725 

PBXP-31 

PARTIAL  DETONATION 

0.060,  10000 

PBXC-129(Q) 

BURN 

0.090,  15300 

Although  the  data  discussed  above  showed  some  agreement  in  the  results  of  VCfT  and 
3.2-inch  GSCTU  testing,  some  conflicting  results  were  also  observed.  For  example,  using 
PBXW-11  as  a  baseline,  it  demonstrated  a  burning  reaction  in  the  3.2-inch  GSCTTU  and 
transitioned  to  a  reaction  level  above  a  burning  reaction  at  0.045”  steel  conflnement.  PBXP-31 
testing  resulted  in  a  partial  detonation  in  the  3.2-inch  GSCTU  yet  did  not  transition  to  a  reaction 
level  higher  than  a  bum  in  the  VCCT  until  tested  at  0.060".  Similarly,  PAX-2  transitioned  to  a 
reaction  level  higher  than  a  bum  at  the  same  confinement  level  in  the  VCCTT  as  PBXW-1 1,  yet 
explosion  reactions  were  witnessed  during  duplicate  testing  in  the  3.2-inch  GSLTU. 

Several  conclusions  can  be  drawn  from  the  tests  completed  thus  far.  First,  the  VCCT  was 
able  to  show  trends  as  the  energetic  component  of  a  similar  composition  (same  binder)  was 
increased.  This  is  seen  by  comparing  the  results  of  PBXW-9  (92%  HMX)  and  PBXW-1 1  (96% 
HMX).  Second,  the  most  violent  (LX-14)  and  least  violent  (PBXW-9  and  PBXC-129)  reactions 
to  SCO  in  the  3.2-inch  GSCTU  exhibited  the  same  tendency  in  the  VCCT.  Of  all  the  candidates 
tested,  PBXP-31  clearly  contradicted  the  general  trend  by  passing  the  VCCT  at  0.045"  steel 
confinement,  but  partially  detonated  in  the  3.2-inch  GSCTU.  PAX-2  also  did  not  follow  the  treiKl 
where  it  failed  at  0.045"  steel  confrnement  (the  same  failure  point  as  PBXW-1 1),  but  exploded  in 
the  3.2-inch  GSCTU.  It  is  well  known  that  the  type  and  percentage  of  energetic  ingredient,  the 
type  of  binder  used,  the  charge  size,  and  the  confinement  of  the  charge  all  influence  the  results  of 
SCO  testing.  In  the  case  of  PBXP-31,  the  binder  system  was  silicon  based,  different  from  the 
carbon  bas^  binders  of  the  other  explosives  tested.  Similarily  for  PAX-2,  an  energetic  binder 
system  was  used,  significantly  different  than  the  inert  binder  systems  used  in  the  other  explosives. 
It  could  be  surmised  that  the  charge  size  had  a  larger  influence  on  SCO  testing  of  PBXP-31  and 
PAX-2  than  the  other  explosives  tested. 


CONCLUSION 


In  conclusion,  the  VCCT  does  have  merit  as  a  screening  tool  and  may  provide  useful 
insight  as  to  the  behavior  of  a  formulation  in  SCO  testing  in  generic  scale  hardware.  However,  to 
develop  confidence  in  the  test  as  a  predictive  screening  tool,  further  characterization  and  testing  of 
explosives  in  the  VCCT  will  need  to  be  completcxl.  From  the  limited  data  to  date,  the  selection 
criterion  would  be  that  new  metal  accelerating  explosive  formulations  must  pass  the  VCCT  at 
0.030-inch  steel  confinement  to  be  selected  for  testing  in  the  3.2-inch  GSCTU.  But  until 
additional  testing  of  the  VCCT  is  complete,  restrictions  like  this  will  not  be  implemented. 
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ORI»4ANCE  HAZARD  DURING  AIRCRAFT  RECOVERY  OPERATK»<S 


Jack  M.  Pakulak.  Jr. 

Oidiiance  Sytlems  Depstment 
Naval  Air  Warfare  Center 
China  Lake.  CA  93555 


ABSTRACT 

Thii  wai  a  limited  study  on  the  thermal  effects  on  specific  atrcraft-mounted  onhuacc.  The  initiel  effort  was  made 
with  equipment  using  cartridge-actuated  devices  (CADs),  since  the  CCU-44/B  and  Mk  124  CADs  have  been  involved 
in  accidental  initiations  on  flight  decks.  The  thernul  behavior  of  the  CADs  and  the  thermal  path  that  could  have  lead  to 
dieir  initiation  (limited  computer  study)  on  the  A-6  aircraft  are  presented  in  this  paper. 


INTRODUCTION 


This  study  was  made  in  response  to  the  need  for  analysis  of  the  effects  of  aircraft  exhaust  temperatures  on 
ordnance  during  aircraft  recovery  operations.  The  study  was  limited  to  the  thermal  effects  on  specific  aircraft-mounted 
ordnance.diat  used  cartridge-actuat^  devices  (CADs),  since  the  CCU-44/B  and  Mk  124  CADs  have  been  involved  in 
accidental  initiations  on  flight  decks.  In  two  or  three  known  mishaps,  an  A-6  aircraft  was  taking  the  heat  fitom  an  F/A- 
18  at  the  following  estimated  conditions: 


Distance  Duration 

15  ft  5  minutes 

-50  ft  6-8  minutes 

15  ft  15  minutes 


Anele 
45  degrees 
180  degrees 
180  degrees 


>Idle 

Idle 

>Idle 


The  level  of  heat  was  high  enough  to  have  blistered  the  paint  on  the  bomb  rack  during  the  short  period  of  time 
mentioned  in  the  last  mishap  (sm  Appendix  A).  At  an  angle  of  180  degrees,  the  worst  mismatch  of  aircraft  is  a  A-6 
behind  an  F/A-18,  F-14  or  A-7  aircraft  (Reference  1).  This  because  of  the  forward  wing  locatkm  on  an  A-6  aircraft 


Another  potential  problem  with  the  A-6  aircraft  is  the  new  replacemem  wings.  The  new  wings  are  believed  to 
have  a  composite  material  as  part  of  the  wing  covering,  such  as  used  on  the  F/A-18  aircraft  These  compositB  materials 
may  have  an  upper  temperature  limit  of  350-400*F  and  could  be  damaged  by  the  exhaust  heat  from  an  aircraft  engine. 

This  is  part  of  the  background  infoimation  for  this  study  and  the  thermal  behavior  of  the  CADs  propeUant  and  die 
limited  computer  study  for  predicting  cookoff  events. 


EXPERIMENTAL 

The  experimental  study  covers  a  series  laboratory-level  testing.  One  part  is  for  safety  with  regard  to  thermal 
effects;  the  other  part  is  for  data  to  predict  the  thermal  behavior  of  the  actual  test  item.  The  thermal  behavior  data  on 
propellant  material  from  the  CADs  were  analyzed  using  the  differential  scanning  calorimeliy  (DSC)  technique  with  the 
variable  heating  method  to  determine  the  kinetic  parameters.  The  other  laboratory  technique  uses  isothermal  test 
conditions  under  the  confined  conditions  of  a  Parr  bomb  test  teclmique.  The  isothermal  test  produces  a  data  plot  of 
pressure  versus  time  at  a  constant  temperature.  The  test  sample  is  weighed  before  and  after  testing  in  a  Parr  btmib  that 
has  a  total  volume  of  45  cm^. 
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The  DSC  d«u  from  the  two  propellants  showed  a  great  deal  of  scattering  for  the  heating  rates  and  the  peak 
temperatures.  This  was  especially  true  with  the  CCU-44/B  propellant.  Both  propellants  are  similarly  preformed  nitrate 
ester  pellets,  but  the  CCU-^/B  propellant  appeared  to  be  slightly  more  thermally  stable  than  the  Mk  124  propellanL 

Table  3  contains  Parr  bomb  data  for  both  propellants.  The  isothermal  test  temperatures  for  the  CCU-44/B 
propeUant  were  212  and  230*F.  For  the  Mk  124  propeUant.  the  temperature  was  230*F.  The  total  duration  for  the  tests 
was  about  250  hours  each.  The  Parr  bomb  data  are  used  to  verify  the  kineiic  parameters  calculated  from  the  E>SC  data 
on  these  two  propellants. 


TABLE  3.  Parr  Bomb  Data  on  CCU-44/B  and  Mk  124  Mod  0  Propellants 


Propellant 

Temperature. 

•F 

Duration. 

hours 

Pressure, 

psi 

Weight,  grams 

Start 

Finish 

CCU-44/B 

82 

0 

0 

0.7675 

0.6334 

212 

2 

3 

20 

5 

•• 

110 

10 

224 

22 

(Power  ofO 

75 

234 

11 

CCU^/B 

230 

10 

24 

0.9294 

0J758 

100 

52 

228 

107 

(Power  off) 

82 

254 

77 

Mk  124 

230 

12 

24 

0.9392 

0J892 

(Lost  pressure) 

60 

33  Host  pressure) 

(Power  off) 

230 

120  (est.) 

100(esL) 

82 

254 

-30 

The  Mk  124  propellant  Parr  bomb  sample  lost  pressure  after  about  60  hours  of  heating  at  230*F.  At  this  time  we 
believe  that  the  weight  loss  and  pressure  rise  ate  related.  The  weight  loss  fraction  was  0.18  at  212*F  and  0J9  at  230*F 
for  the  CCU-44/B  propellant,  and  0.60  at  230‘*F  for  the  Mk  124  propeUant.  These  weight  bss  fractions  were  assumed 
the  same  as  the  fraction  reacted.  F*.  The  fraction  reacted.  F*.  ba^  on  Equation  2.  it  used  to  calculate  the  qiecific  rate 
constant,  k.  at  a  given  temperature  over  a  given  time.  L 

-lfi(l- F*)  =  kt  (2) 

The  k  values  for  CCU-44/B  and  Mk  124  propellants  at  212  and  230*F  were  determined  from  the  weight  lots 
fractions  and  are  given  in  Table  4. 


TABLE  4.  Determination  and  Comparison  of 
Specific  Rate  Constant,  k.  Values. 


IVopeUani 

Temperature. 

"F 

Parr  bomb 
k  values 

DSC  predicted 
k  values 

CCU-44/B 

2.7  X  KT’  l/$ 

1.0  X  KT’  1/s 

1.1  xl0-*l/s 

5.3  X  10-’  1/s 

Mk  124 

230 

1.2x10-^  1/s 

1.1  X  lO-^l/s 

A  data  plot  of  the  CCU-44/B  Pan  bomb  data,  using  Equations  1  and  2.  yielded  a  value  of  41 .8  kcal/mole  for  E  and 
17.88  1/s  for  log  Z.  These  values  are  much  closer  to  the  DSC  kinetic  parameters  developed  for  the  Mk  124  propellant 
than  to  the  CCU-44/B  propellant. 


Appendix  A 

HAZARDOUS  MATERIAL  REPORT 

The  data  contained  in  this  appendix  weie  obtained  from  a  message  to  the  Naval  OrdmuKe  Station, 
Indian  Head.  Md..  from  TACERLRON  141. 

A.  OPNAVINST4790.2E 

B.  TACERIion  141  Class  A  CM  01-90 

1.  VAQ-14 1/53807 

2.  NAVORDSTA  INDIAN  HEAD  MD 

3.  RS3887-9(M)02S 

4.  0176/USS  Theodore  Roosevelt  &CVN-71.  at  sea 

5.  NSN 1377-00-193-8832 

6.  Mk  124  Mod  0  impulse  cartridge 

7.  Marvin  Engineering  Co.  Inc.,  32067,  UNK 

8.  30083 

9.  LotNo.WE187L004-001 

10.  UNK 

11.  New 

12.  UNK 

13.  Sdays 

14.  N/A 

15.  N/A 

16.  A.  AERO-7A-5 
B.  EA-6B 

17.  Four  cartridges  at  DLR.2.61  each  JN/A 

18.  N/A 

19.  UNK 

20.  None 

21.  Holding  exhibit  30  days  for  investigation  on  board  CVN-71.  CFA  response  not  required. 

22.  A.  EA-6B  aircrtft  &BUNO  16527.  side  NR  621  was  parked  on  the  starboard  bow.  One 
round  of  CVN-71  facing  aft  with  its  ptxt  wing  pa^ly  over  the  catwalk.  An  F/A-18  was  park4ed  directly 
aft  of  621  with  wing  overlap.  During  first  event  engine  starts,  it  was  noticed  thru  the  F/A-18  exhaust  was 
blowing  on  wing  station  one  of  621.  The  air  boss  and  flight  deck  control  were  norified  of  the  situation  and 
flight  deck  control  sent  an  aircraft  handler  over  to  taxi  621  out  of  the  area.  As  the  tie  down  chains  were 
removed 


Appendix  B 

IMPULSE  CARTRIDGE  SPECIFICATIQNS 


NAVAIR  11-100-1.3 


M363 

CARTRIDGE.  IMPULSE.  MARK  124  MOD  0 

NAVAIR  P/N  28381 9S  ^  NSN  1377-00-1 93-8832 

(FORMERLY  —  CARTRIDGE.  IMPULSE  EX  124  MOD  0) 


NOTE 


Tte  M343  ImpttlM  Canridte  u  bang 
Rplaoed  by  dw  MD4S  Inpnte  Cmidfc  on 
a  aao.te'One  bads,  in  aMne  appiieaiioaf . 


1-1.  FUNCTION. 

1-Z  Impnlae  Canridfe  Mvfc  124  Mod  0  (fig.  M34S- 
1)  is  nied  at  the  power  toorce  in  imes  leleaseAjection 


Figve  M363-1.  latpolse  Cnidge 
Marie  124  ModO 


Hgve  M34D-2.  Inqnlae  Canridge 
Marie  124  Mod  0.  .Sectioned 


3-1.  OPERATION. 

3-2.  When  the  canridge  is  filed,  the  lesoltiag  gat 
preuiue  operate  tfaetiDieieleatBAyectiirBteclMnitPi. 


3- 3.  Openaing  leatpeaiaie  range  of  the  canridge  is 
fram  •4S*F  id  ^TOtfT.  The  mininwm  firn^  conent  it  S 
ampeiet. 

4- 1.  IDENTIFICATION  AND  HANOUNa 


2-1.  OE8CRIFTION  AND  LOCATION. 

2-Z  The  canridge  is  electrically  initialed  and  consisis 
of  a  case,  an  ignition  element  assembly,  and  pnpellam. 
The  canridge  case  is  crimped  peer  a  consumable  cloaura 
asmmMy  (fig.  M3fi3-2^ 

2-3.  Dimensioosofdieciridgesra:  diameier.  1j0S6- 
indies;  length,  1.6S0-inclies. 


4-2.  The  following  data  are  stamped  on  the  base  of 
each  canridge  case:  CTC.  IMPULSE,  MK  124  MOD  0. 
■Ml  tli6  cwid(6  lomoBriMf • 

4-3.  PACXAGINC  AND  STORAGE.  The  Marie 
124  Mod  0  impulse  canridge  it  40  to  a 

bennetically  sealed  aaetal  conisiacf  (fig.  M363-3). 
Canridget  are  packed  tightly  with  adeq^  aepamion, 
tuppen.  and  cariiiooing  to  preaem  damage  in  storage  and 
normal  handling. 
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accontanoe  wiih  the  feacnl  ofcijrimcauiiom  given  in  the 
Safety  Suninery. 


BEFORE  INSTALLING  THE 
CARTRIDGE  IN  THE  BREECH.  BE 
SURE  THAT  ALL  aRCUITS  OF  THE 
ACTUATING  SYSTEM  ARE  OPES. 

THIS  CARTRIDGE  SHALL  NOT  BE 
RESISTANCE-CHECKED  EITHER 
PRIOR  TO  OR  AFTER  INSTA1XATKR4 
IN  THE  DEVICE  ON  INTENDED 
APPUCATION. 


THIS  CARTRIDGE  SHALL  NOT 
REPLACE  THE  IMPULSE  CARTRIDGE 
MK  1  MOD  3  WHERE  ONLY  CRIE  MK  1 
MOD  3  IS  USED. 


Gtease  or  oil  shall  not  be  applied  to  the 
canridge. 


CAimON 


Remits  indkaie  ihnt  if  canridgeB  are  inaaUed 
in  cenain  types  of  devices,  then  lenioved  ud 
teinsialled  in  diffeieai  types  of  devices, 
elecihcsl  contact  will  be  nurginaliy 
possible.  Therefore,  camidges  dioiild  be 
leinstalied  only  in  die  original  iiwtallation 


6-3.  HERO  CLASSFICATTW.  SAFE  in  all  tested 
applications.  UNSAFE,  untested  in  others.  Refer  to 
NAVAIR  OP  3565. 

6-4.  EXPLOSIVE  WEIGHrr.  The  canridge  eaploaive 
weight  is  0j0I8394  pound  for  each  uaiL  Total  explosive 
weight  per  package  can  be  obtained  by  multiplying 
number  of  units  times  unit  explosive  weight. 

6-5.  EXPLOSIVE  CLASS.  The  explosive  classes  of 
diis  item  are: 

NATOfUN)  Class  1  Divtskm  4 

DOD  Class  1 

DOT  OassC 


NAVAIR  11-100-1.3 


MD66 

CARTRIDGE.  IMPULSE,  CCU-44/B 


NAVAIR  P/N  51848S0 


NSN  1377-01-063-3161 
1377-01-063-3164 
1377-01-063-3165 


NOTE 

Impulse  Cnridge  OCU-44/B  is  deagned  as 
a  Rpiacemeiu  for  Impulse  Cartridges  M364 
Marie  12S  Mod  0  and  M190  Mait  2  Mod  1. 

For  vedfic  CARHUDGE  UnUZATION. 

refer  tn  die  Inking  mMiMl 

t-t.  FUNCTION. 

1-2.  Impulse  Cartridge  CCU-44/B  (Hg.  MD66-t)  is 
used  as  a  power  source  for  the  ejection  of  stares  from 
aircraft  missile  launchers  and  bomb  racks. 


Figure  MD66-1.  Impulse  Cartridge 
CCU-44/B 


2-1.  DESCRIPTION  AND  LOCATION. 

2-2.  The  CCU-44/B  cartridge  is  an  electrically 
initialed  cartridge  insialled  in  the  firing  chamber  of  the 


ejection  mechanism  of  a  miaaile  lanncher  or  bomb  rack. 
The  cartridge  consists  of  a  case,  electrode,  ignition 
elemenL  main  charge,  and  cap  clocnre  assembly  (fig. 
MD66-2). 

2- 3.  Dimensions  of  the  cartridge  are:  length.  I.IOD- 

inches:  diameter.  IjOSO-inches. 

3- 1.  OPERATION. 

3-2.  Upon  receipt  of  an  electrical  signaL  the  ignition 
element  is  fired  and  the  lesuhing  gas  pteasure  ignites  the 
main  charge.  When  snfficient  ptessme  it  devetoped.  the 
cup  closure  assembly  mptures  and  the  released  gas 
pressure  actuates  the  reteaaBbjectormecfaaniaui. 

3-3.  The  opetrnitigiempentmenngB  of  the  cartridge 
is  from -6S*F  to -r-TOOF.  Recommended  firing  current  is 
10  amperes. 


4-1.  IDENTIFICATION  AND  HANDUNQ. 

4-2.  Stamped  on  each  cartridge  case  is  nomenclaiare 
(CX:U-44/B)  and  the  caitridge  lot  number. 


4-3.  PACKAGING  AND  STORAGE.  Impulse 
Cartridge  CCU-44/B  is  packaged  in  three  quantities. 
When  ordered  under  NSN  l377-01-063-il61,  the 
cartridge  is  packaged  Ml  to  a  hermetically  sealed  con¬ 
tainer;  with  NSN  1377-01-063-3164  it  is  packaged  80  to 
the  container;  and  with  NSN  ISTI-OI-O^SldS.  it  is 
packaged  10  to  the  container.  The  cartridges  are  pack¬ 
aged  with  adequate  separation,  support,  and  cushion¬ 
ing  to  pre\-cni  damage  during  storage  and  normal 
handling. 


4-4.  Identification  daa  on  the  bennetically  sealed 
conuiner  consists  of  NSN  and  DODIC,  cartridge 
nomenclature,  cartridge  P/N,  quantity,  and  cartridge  lot 
number. 
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«-1.  SAFETY. 

6-2.  SAFETY  PRECAUTIONS.  Impnlie  Camidce 
CCU-64/B  thiU  be  hendled,  thipped,  and  nored  as  Class 
C  ammunitiaa  in  acconlaM  with  the  general  safety 
precautions  given  in  the  Safety  Smunaiy. 


BEFORE  INSTALLING  THE  CAR¬ 
TRIDGE  IN  THE  FIRING  BREECH. 
ENSURE  THAT  ALL  CIRCUITS  OF  THE 
ACTUATING  SYSTEM  ARE  OPEN. 

THE  CARTRIDGE  SHALL  NOT  BE 
RESISTANCE-CHECKED  EITHER 
PRIOR  TO  OR  AFTER  INSTALLATION 
IN  THE  DEVICE  OF  INTENDED 
APPUCATKRf. 


I  CAUTION 


] 


Grease  or  oil  shall  not  be  applied  to  this 
csRiidge. 


6-3.  HERO  CLASSmCATION.  SAFE  in  all  tested 
applications.  UNSAFE  in  some  untested  applications. 
Refer  to  NAVAIR  OP  3S6S. 

&4.  EXPLOSIVE  WEIGHT.  Eaploeive  weight  of 
the  CCU-44/B  catandge  is  Oj009923  pound  for  each  unit 
Total  expletive  weight  per  package  can  be  obtained  by 
multiplying  number  of  units  thnea  unit  explosive  weight 

6-S.  EXPLOSIVE  CLASS.  The  explosive  classes 
applicable  to  the  CCU-44/B  camidge  am: 

NATO(UN)  Class  1  Division  4 

DOD  Oats  I 

DOT  OassC 
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COMPUTER  STUDY  OF  CAD  COOKOFF 


OePARTMENT  OF  THE  NAVY 
NAVAL  MCAFONS  CCNTCI* 

CHMA  UUII.  C«L>eWII»  •raSMOOl 

M  i<en.Y  atna  TO 
8800 
3593/050 
10  Oct  91 


MEMORANDUM 


From;  G  W.  Thielman.  Thermal  Analysis  Branch  (Code  3593) 

To:  J.  M.  Pakulak,  Thermal  &  Process  EvaluationBranch  (Code  3212) 

Via:  Head.Thermal  Analysis  Branch  (Code  3593)^ 

Subj;  CAD  COOKOFF  EVALUATION  DUE  TO  AIRCRAFT  TIJRBINE  ENGINE  IK/V>INGEMEMr 

Ref:  (a)  NAVAIR  11-5-603.  Technical  Manual:  Organizational,  Intermediate,  and 

Depot  Maintenance  Instruction  Manual  with  Illustrate  Parts  Breakdown 
Improved  Multiple  Ejector  Rack  (IMER)  BRU-41/A  and  Improved  Triple 
Ejector  Rack  (ITER)  BRU-42/A.  1  Apr  88 

( b )  NWC  TP  6887,  Thermal  Hazards  to  Ordnance  and  Aircraft  Aboard  an  Aircraft 
Carrier  Flight  Deck,  G.  A.  Vernon,  V,  V.  Kodas,  W.  D.  Williams.  Sep  88 

(c)  Chapman,  A.P..  Heat  Transfer,  Macmillan,  1974,  eqn.  8.44,  8.45,  pg.  357 

1 .  Incidents  of  uncommanded  ordnance  release  have  been  reported  on  aircraft  carrier  decks. 
This  has  been  attribuied  to  initiation  of  a  gas-generating  Cartridge  Activated  Device  (CAD) 
on  a  Triple  Ejector  Rack  (TER)-7  as  a  consequence  of  engine  exhaust  heating.  The  minimum 
distance  between  ordnance  aft  of  a  turbine  engine  exhaust  nozzle  is  10  feet.  The  Thermal 
Analysis  Branch  (Code  3593)  was  tasked  to  evaluate  the  propensity  of  the  CAD  to  cookoff  due 
to  this  heat  load. 

2.  A  two-dimensional  axisymmetric  geometric  PATRAN  and  corresponding  thermal  SINDA 
model  was  created  using  SINGEN.  The  model  Included  a  titanium  bre^,  atectrical  connector 
and  CAD.  Physical  dimensions  were  measured  from  hardware  obtained  for  this  pui)x>se. 
Information  on  breech  arrangement  within  and  physical  dimensions  of  the  TER  was 
determined  using  a  manual  for  the  comparable  next  generation  rack  in  reference  (a).  The 
TER  was  treated  as  a  lumped  mass  corresponding  to  appropriate  mass  and  surface  area.  Two 
CAD  designs  were  modeled  for  comparison  within  the  breech  geometry.  The  two  model  con¬ 
figurations  are  illustrated  in  Figure  1. 

3.  Chemical  reaction  and  internal  energy  generation  of  the  energetic  materials  is  modeled 
as  a  function  of  temperature  change,  with  the  following  Arrhenius  relation: 

^  =  -^exp(-HRr) 

where  dT/dl  is  temperature  change  with  time.  O  is  heat  of  decomposition,  Z  is  collision 
frequency,  c  is  heal  capacity,  E  is  activation  energy  and  R  is  the  universal  gas  constant 
which  is  1.987  cat/gm-mole  *K  or  Blu/lb-mole  °R. 


Subj.: 


CAD  COOKOFF  EVALUATION  DUE  TO  AIRCRAFT  TURBINE  ENGINE  IMPINGEMENT 


7.  Due  to  the  use  of  two  independent  variables:  exhaust  velocity  and  temperature,  the 
results  are  plotted  in  both  two  and  three  dimensional  form.  Graphs  showing  the  boundary 
condition  relation  between  velocity  and  temperature,  along  with  initiation  time  as  a  function 
of  these  two  variables  is  shown  in  two-dimensional  form  in  Figure  2.  A  more  isometric 
version  to  provide  an  image  of  interrelationship  between  the  independent  and  dependent 
variables  is  illustrated  in  Rgure  3. 


B.  Results  indicate  that  Mark  124  pellets  are  more  sensitive  than  CCU-44/B  pellets  for 
this  configuration.  The  model  predicts  that  the  former  will  cookoff  in  22  minutes  at  idle 
power,  though  this  is  subject  to  uncertainty.  The  worst-case  assumptions  with  stagnation 
convection  and  exhaust  temperature  radiation  applied  axisymmetrically  represent  extreme 
physical  conditions.  A  three-dimensional  detailed  study  is  recommended.  Nonetheless,  the 
sensitivity  of  Mark  124  suggests  additional  measures  to  protect  the  TER  CAD  from  engine 
exhaust  might  be  prudent. 


G.  W.  THIELMAN 


Copy  to: 
3593  (file) 
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TER-?  BREECH  ft  CAD  «/  MARK  U4  HOD  • 

axishimetric  model 


GEOMETRY  CREATED  USING  SINGEN 
TRANSUTEO  TO  SINDA  THERMAL  ANALYSIS  MODEL 
and  PATRAN  for  image  ft  POSTPROCESSING 


TER-7  BREECH  ft  CRO  W/  CCO-44/B 
AXISYMMETRIC  MODEL 


GEOMETRY  CREATED  USING  SINGEN 
TRANSLATED  TO  SINDA  TNERIML  AMU.YSIS  MODEL 
AND  PATRAN  FOR  IMAGE  ft  POSTPROaSSINC 


Z 

FIGURE  1.  PATRAN  Geometry  Models  of  the 
TER-7  Breech  and  CAD 


TER-7  CAD  INITIATION 


FIGURE  3.  TER-7  CAO  Cookoff  Initiation  Profiles 
In  3-0  Plot 
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GEOMETRY  CREATED  USING  SINGEN 
TRANSLATED  TD  SINDA  THERMAL  ANALYSIS  MDDEL 
AND  PATRAN  FOR  IMAGE  &  POSTPROCESSING 
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EXECUTIVE  SUMMARY 


SAFELOAD  PROGRAM  OVERVIEW 
ROBERT  A.  ROSSI 

OFFICE  OF  THE  PROJECT  MANAGER  FOR  AMMUNITION  LOGISTICS 

AffMivu  •  HT. 

PICATINNT  ARSENAL,  NJ  07806-5000 
COMMERCIAL  (201)  724-2188 
DSN  880-2188 


The  Safeload  Program  (formerly  Quickload  Program)  was  originated 
in  1984  and  provides  materiel  and  information  technology 
solutions  to  reduce  hazards  and  increase  survivedsility  throughout 
the  ammunition  logistic  system.  The  program's  goal  is  to 
eliminate  explosives  safety  waivers  and  violations  and  to 
minimize  the  risks  of  residual  explosive  hazards.  The  progreun 
addresses  ammunition  storage  problems  identified  by  Army  Major 
Commands,  the  Department  of  Defense  Explosives  Safety  Board 
(DDESB),  and  the  U.3.  Army  Technical  Center  for  Explosives  Safety 
(USATCES) . 

Originally,  the  Safeload  Program  was  concerned  with  providing 
interim  solutions  for  the  unsafe  storage  of  basic  load  ammunition 
in  ammunition  holding  areas  in  Korea.  Technical  Data  Packages 
were  developed,  tested,  DDESB  approved,  and  distributed  to  the 
field  for  download  racks  for  105mm  and  120mm  tank  ammunition, 

4.2"  mortar,  TOW  missile,  and  sand  grid  and  Agan  Steel  Panel 
(ASP)  barriers  for  the  storage  of  uploaded  artillery  ammunition 
trucks . 

Since  that  time,  the  Safeload  Program  has  grown  to  address 
explosives  safety  concerns  throughout  the  various  theaters.  PM- 
AMMOLOG  has  continued  to  manage  the  development  of  engineering 
solutions  to  problems  received  from  the  field  and  has  become  the 
focal  point  in  the  Army  for  technology  solutions  to  explosives 
safety  storage  and  quantity  distance  problems. 

The  program  is  currently  executed  by  explosives  safety  experts  in 
the  U.S.  Army,  Navy,  Air  Force,  and  Department  of  Energy. 

Host  projects  have  joint  service  cooperation,  participation,  and 
funding.  We  welcome  new  opportunities  to  participate  with  other 
services  to  address  common  explosives  safety  concerns. 


U.S.  ARMY  SAFELOAD 


SYMPOSIUM  ON 
EXPLOSIVES  TESTING 
15  APRIL  1993 
ROBERT  A.  ROSSI 


OUTLINE 


PURPOSE 


> 

fc 

ffl 

< 

> 

> 

is 

111  (0 

<  CO 

OC  o 

Stn 

QO 

30 

<  ^ 

(/) 

O 

o: 

< 

N 

< 

X 

U1 

o 


Q 

UJ 

a 

o 

H 

CO 

z 

o 


o 

E 

z 

3 

s 

s 

< 

UJ 

X 

H 

H 

3 

O 

X 

o 

3 


-I  ^ 
o^- 

CO 

UJ 

Q 

> 

O 

a 

CL 


u 


252-1  RAi 


1^ 

Ui 


8 


P:  ly 


WORST  CASE  MUNITIONS 


CO  Uj 

^  CD  OQ  CO 

K-  O 


ONGOING  PROJECTS 

WORST  CASE  MUNITIONS 


PROPAGATION  TESTS  USING  THE  WORST  CASE  DONOR  AND 
ACCEPTOR  MUNITIONS  WILL  PERMIT  FUTURE  SAFELOAD 
SOLUTIONS  TO  BE  APPLICABLE  TO  ALL  ARMY  MUNITIONS 
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WORST  CASE  ACCEPTOR 


WORST  CASE  ACCEPTOR 


FOR  SRCZrXC  MMDHITIOIt  fi  9 


Worst  Caso  Accaptor  Program 
Bxecativa  Sommary 


Dr.  Robart  Fray 
Mr .  Ona  Lyman 

U.S.  Amor  Rasaarch  Laboratory 
Attn:  AMSRL-WT-TB 

Abardaan  Proving  Ground,  MD  21005-5066 

Tha  sponsor  £or  this  work  was  tha  PM  for  Ammunition 
Logistics,  Safaload  Program.  Tha  sponsor  has  succassfully 
davalopad  a  variaty  of  tachniquas  for  inqproving  tha  safaty  of 
ansBunition  handling.  In  ganaral  thasa  wara  all  application 
specific  and  approval  for  thara  usa  was  limited  to  munitions  used 
in  proof  tests.  Tha  motivation  for  this  program  was  to  datarmina 
if  thara  was  an  ammunition  item  that  was  more  sensitive  to 
sympathetic  detonation  than  any  other,  and  if  thara  was  than 
argue  that  tests  performed  with  this  ammunition  item  would  be 
valid  for  other  items  known  to  be  lass  sensitive. 

Five  machanisais  of  initiation  wara  considered  appropriate 
for  this  stud^.  They  are,  1.  Fragment  ispact  or  short  duration 
shock  loading.  2.  Long  duration  shock  loading.  3.  Crushing. 

4.  Multiple  iiig>act/ shock  loading.  5.  Deflagration  to  detonation 
transition.  For  thasa  tests  it  is  assumed  that  barriers  will  be 
used  that  will  eliminate  fragment  threats  in  any  application,  and 
deflagration  to  detonation  transitions  are  beyond  the  scope  of 
effort  available.  The  remaining  mechanisms  can  be  evaluated  with 
two  sets  of  tests  because  it  is  only  necessary  to  deteniine  which 
item  is  the  worst  case. 

Candidate  selection  is  critical  to  success  of  this  effort. 
The  criteria  used  were:  1.  sensitivity  of  explosive  fill  2. 
representation  of  different  classes  of  items  3.  experience  from 
similar  tests  4.  ease  of  testing  and  5.  net  explosive  weight 
under  100  pounds.  More  than  600  ammunition  items  were  considered 
and  the  following  were  selected.  1.  M107  155  mm  projectile  comp 
B  filled  2.  M483  155  mm  projectile  w/A5  filled  submunitions 
3.  TOW  ZZ  motor  4.  M865  ctg.  LKL  propellant  fill.  5.  generic 
105  mm  ctg.  w/8i43  propellant  fill.  6.  M2A3  demolition  chg.  with 
comp  B  fill.  The  Navy  ran  similar  tests  with  Mark  82  bonbs  w/B6 
fill. 


Two  tests  were  made  on  each  munition.  The  first  allowed  a 
4*'  thick  flyer  plate  to  strike  the  test  item  at  moderate  velocity 
and  the  test  item  and  plate  then  struck  a  solid  backstop  after 
travelling  about  30  cobs.  Reactions  always  occurred  at  the  second 
inpact.  Th9  second  test  used  a  similar  thick  flyer  plate  but 
five  alternating  layers  of  steel  and  polyethylene  were  between 
the  flyer  plate  and  the  test  item,  which  was  in  contact  with  a 
solid  backstop.  This  provides  crushing  of  the  test  item,  but 
does  not  produce  a  shockwave  in  the  test  item. 


Two  roactions  wore  obsarvad  in  thaaa  taats,  aithar  an 
axplosion  or  burning  of  tha  raactiva  matarial.  Tha  M2A3 
damolition  charga  provad  to  ba  tha  mora  sanaitiva  of  tha  tast 
itams.  It  azplodad  in  tha  doubla  impact  taata  with  a  plata 
valocity  of  24  matars  par  sacond.  Tha  M483  was  tha  nazt  most 
sanaitiva  basad  on  an  azplosiva  raaction,  again  in  tha  double 
iaqpact  tast  with  a  valocity  of  49  Matars  par  sacond.  Tha 
propellant  items  all  produced  a  burn  at  velocities  of  30  Meters 
par  sacond.  The  doubla  inpact  tast  produced  reactions  at  lower 
velocities  than  did  tha  crush  tests  for  tha  same  tast  items. 
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APPUED  TO  A  LARGE  NUMBER  OF  MUNITIONS. 


*  SHOCK  DURATION  AND  TOTAL  IMPULSE  MAY  BE  MUCH  LESS  THAN 
THEY  WOULD  BE  IN  A  LARGE  SCALE  EVENT. 


Miusnc  Rcs»ncH  uBomtoiiv 

^MUNITION  COMPARTMENT  TESTS; 


m  PQ 
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Less  than  7kbar  shock  pressure  causes  a 
reaction  which  produces  pressures  close  to 
those  expected  from  detonation. 


WORST  CASE  ACCEPTOR 


long  oonation  ovbrfiocssoiues. 
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SELECTED  CANDIDATES 


62  BOMB  H-6  BXPLOSIVB  BTU  (MXVT  rDMDBD  TEST) 
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2DC  Biock  *  X  iz^) 

plo*e  impact  of  100  m  's«c 


'ATZOM  OOaBZ£  IMPACT  TIME  -  0.5  MILLZSBC 
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WORST  C3^E  ACCEPTOR 

CRUSH  TEST  SUMMARY 


•  FUZES  MAY  PLAY  A  ROLE  IN  SOME  CASES. 


HOW  MUCH  -  No  DIraet  User  CtargM 
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TECNET  SERVICE 
NAVAL  AIR  WARFARE  CENTER 
AIRCRAFT  OZVXSZON 
CS44  BLDG.  1490 
PATUXENT  RIVER,  MD  20670 
FAX  (301)  826  -3134 

TECNET  USER  REQUEST  FORM 

Pleas*  make  sure  you  complete  ALL  requested  information.  Failure 
to  provide  complete  user  information  will  result  in  processing 
delays.  Please  contact  "tecadmin”  at  (301)  826.7501  or  AV  326> 
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•  Defense  Test  and  Evaluation  Professional 
Institute  (DTEPI) 
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Using  Telephones 


Network  Uses 


i  •> 

O.  C 

o  « 
“  E 

CO  d) 

^  .r 

w  3 

D  O- 
^  0) 

I  s 

z  ^ 

z  s 

o  CO 
CO  .E 

0)  T3 

E  O 

CO  O 
X  ^ 
LU  • 


o 

Q. 

CO 

JS  O) 

CC  C 

o  ^ 
1 1^ 


—  o> 

Ea> 
(0 

s:  < 

?  Ui 
>  "8 
Q.  H 


O  .2 

0)  CO 
Q.  C 

5  =5 

<»  ^ 

>  2 

C  o 

UJ  o 

£  ^ 

^  i 

ti.  S 
a>  « 

’S  ^ 

£  oc 

E  t: 
0)  o 

E  ^ 

(8  0 

^  cc 


c8  CO  '  . 

H  £  O  , 

o>  »  c  ' 

i  £  -2 

3  ffi  n  ' 

-D  .S  C 
a>  u  ■= 

£  »  E 

U  Q.  = 
(0  (0  UJ  ' 


Accessing  Data  Bases 
Investment  Planning  and  Execution 
Point  Paper  Coordination 


CD 


LU 


IXI  LLI 


S2 

X 

LU 

LU 


LU 


LU 


O 

O 


CO 

O 


O 


CO 

LU 


CO 


CO 


o 


o 

o 


CD  ^ 
—  LU 

O 


O 


CQ 


LU 


CO 

LU 


LU 

CO 


O 

CO 
O  LU 


800 
«  “  « 


LU 


o 


o 


LU 


LU 

CO 

CO 


o 

LU 


O 

LU 

CO 


CO 

CO 

LU 

o 

o 


o 


LU 


CO 


INFORMATION  RESOURCE 


STANDARDS  COMPUANT 


CO 

o 


CO 

o 

CD 


ca 

CD 


A  A 


X 


LU 


CM  < 
O  LJL 


CD 

S 


CD 

UJ 


CO 


LiJ 

CO 


CM 


O 

CO 


O 


LU 


O 

O 


*X.25,  TCP\IP,  SMTP,  FTP.  TELNET 


MULTI-LEVEL  SECURE 


O 

o 


SECRET 


N200S^A-90-1733-D 


TECNET  DATA  BASE  STATUS 


CO 

LU 


LU 

CO 

OQ 


DATA  BASE  OF  T&E  DATA  BASES 
AN/ALR-57  DEFICIENCY  TRACKING 
DATA  DRIVEN  TEMP  TEMPLATE 


New  Features 


Oi 

o> 


o> 

a> 

n 

u. 


a.  0) 

11 
O  s 

«  I 

O  C 


^  £ 
(0  3 

o  (0 

X  ^ 
<  0) 

11. 


E 

E 

o 

<DO> 

85 

</)-» 


CM 

o> 

o> 


lU 

0) 

< 

ffi 

■o 


•  Multi-level  Secure  - 1993 


Benefits  to  the  PMO 


s< 

(5o 


i'i 

l-i'E 

UJ  U  3 
O  C 

u  c  E 
«  c  E 
.±  o  o 
OOO 


w 
O 

E 

CO 
O) 

o 

^  £ 


o 

0) 

Q 

o 
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•  Designed  to  Meet  Changing  Needs  of 
Users 


•  FY92  Budget  Approximately  $1 .2M 
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•  An  Effective  Program  Management  Tool 
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AGREEMENT  (STANAG)  4170  -  ACCORD  REACHED  TO  USE  UNIFORM 
TEST  PROCEDURES  FOR  QUALIFICATION  THROUGHOUT  NATO 
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o  EACH  SERVICE  WOULD  STILL  QUALIFY  MATERIALS  THROUGH 
THEIR  DESIGNATED  LEAD  ACTIVITIES 
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TAILORED  RIGHT  UP  UNTIL  QUALIFICATION  TESTING  OF  THE 
PROPULSION  SYSTEM 

QUALIFICATION  OF  THE  PROPELLANT  WILL  COINCIDE  WITH 
QUALIFICATION  OF  THE  ITEM 
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THE  PROGRAM  GOAL  AND  MAIN  OBJECTIVE  ARE  STATED  HERE.  THE  PROGRAM  IS 
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AMMUNITION  STORAGE  TECHNOLOGIES,  WILL  INVOLVE  EXTENSIVE  SMALL-SCALE  AND 


WELL  AS  THROUGHOUT  THE  DEPARTMENT  OF  DEFENSE  STORAGE  COMPLEX. 


THE  U.S . /REPUBLIC  OF  KOREA  SIGNED  A  STATEMENT  OF  INTENT  TO  ENTER  INTO  AN 
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DOTH  THE  U.S.  AND  REPUBLIC  OF  KOREA  HAVE  ESTABLISHED  TECHNICAL  ADVISORY 
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PHASE  2  SMALL-SCALE  TEST  PROGRAM 
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PROGRESS  TO  DATE  HAS  BEEN  EXCELLENT  AND  IS 
EXPECTED  TO  CONTINUE. 
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U.  S.  Naval  Surface  Warfare  Certter/Dahlgren  Division 
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